INTRODUCTION
The Broken Hill Managed Aquifer Recharge (BHMAR) project includes the Menindee Lakes in the lower Darling River floodplain of western NSW (Lawrie et al., 2012a) (Figure 3 ). This project aimed to identify areas with potential groundwater resources or aquifer storage that could secure Broken Hill's water supply for three years during drought (Lawrie et al., 2012a) . To achieve this goal, a comprehensive suite of data was acquired, including airborne electromagnetics (AEM), a LiDAR digital elevation model, borehole conductivity, gamma and nuclear magnetic resonance (NMR) logging, lithology and hydrochemistry.
This abstract aims to illustrate the methods and results of mapping transmissivity of the target semi-confined aquifer to help define potential MAR areas with suitable aquifer properties.
Similar projects in better understanding the hydrogeology and defining potential groundwater resources using a suite of geophysics and lithological information have been carried out in Nebraska (Abraham et al., 2011) and South Australia (Munday et al., 2007) .
DATA SETS
The two main geophysical datasets used were the SkyTEM AEM and the borehole NMR logs. The AEM data was processed using the Wave Number Domain Approximate (WANDA) inversion method (Christensen, 2012) , based on a fast approximate forward mapping from conductivity as a function of depth to step response for a 1D layered model. This inversion model was able to discern near surface conductors associated with a surface mud drape, conductive shallow watertable and the upper confining aquitard. The first 22 AEM depth slices, from the surface to 72.3 m depth, were used. NMR data were acquired using a slim-hole logging (Javelin) system in 26 sonic cored wells at 0.5 m interval to a depth of ~70 m. The bound and mobile water contents were demarcated at 33 ms in the echo train. Slug tests were also conducted to provide transmissivity estimates of the lithological zones screened within the monitoring bores.
METHODS AND RESULTS
Mapping the transmissivity of the semi-confined aquifer is documented in Lawrie et al. (2012b) . Based on 26 sonic cores, and the geophysical and hyperspectral mineralogical logs, sedimentary textures were grouped into 5 hydraulic texture classes (Figure 1 ), i.e. mud, muddy sand, fine sand, medium sand, and (gravely) coarse sand. Downhole hydraulic conductivity was estimated from the NMR measurements using the Schlumberger-Doll Research (SDR)
, where Φ is the NMR total porosity, T 2ML is the logarithmic mean of the T 2 distributions, and C is a formation factor related to tortuosity. The K SDR (m/d) only holds true in the saturated zone, where total porosity is equivalent to total water (i.e. sum of bound and mobile water). Hence, only the K SDR values below the shallow watertable, mostly between 9 m to 13 m, were included in the calculation (Figure 1 ).
SUMMARY
The Broken Hill Managed Aquifer Recharge (BHMAR) project aimed to define key groundwater resources and aquifer storage options in the lower Darling River floodplain of western NSW. The project was multidisciplinary and utilised airborne electromagnetics (AEM), borehole nuclear magnetic resonance (NMR) and LiDAR DEM data and lithological, hydrostratigraphic and hydrochemical information to develop a suite of hydrogeological and groundwater property maps and products.
This abstract discusses the methods and results of estimating the transmissivity of the semi-confined target aquifer. Hydrostratigraphy and hydraulic texture classes were mapped by interpreting the AEM data in conjunction with borehole geophysics and lithological information. Aquifer transmissivity was statistically derived by combining borehole NMR hydraulic conductivity estimates with the mapped 3D distribution of texture classes and hydrostratigraphic units. Using a statistical and GIS approach, the derived aquifer thicknesses in the key areas ranged from 20 -40 m and the lower and upper transmissivity bounds ranged from 1 to 10 m Least-squares inversion was used to solve for the optimum C values for each of the hydraulic texture classes versus the slug test transmissivity estimates. Comparisons between laboratory permeameter measurements and K SDR indicated correspondence within two orders of magnitude (Lawrie et al., 2012b) . Large K SDR ranges, commonly 4 to 6 orders of magnitude (Figure 2 ), occur within each texture class, and the first and third quartiles of the K SDR were selected to represent the more likely range. There is a reasonable relationship between electrical conductivity and texture class for the AEM depth slices (Lawrie et al., 2012b) . For resistive domains up to ~0.3 S/m, sands are comparatively more resistive than mud. For each depth slice, a few electrical conductivity thresholds were selected to correlate with the major texture classes, i.e. sand and mud. Further interpretation of the AEM cross sections and depth slices (Figure 3) , especially in the conductive domains, relied on information such as groundwater salinity and borehole lithology, and knowledge on neotectonics, current and palaeo geomorphologic and sedimentary systems. Very resistive areas (0.01 S/m) from 30 m depth are dominated by bedrock.
Using GIS analysis, lithological units were mapped for the 22 AEM depth slices from surface to 72.3 m depth. The depth slices progressively increase in thickness from 0.5 m at the surface to 11.3 m at 72.3 m depth. To reflect the vertical heterogeneity in the sedimentary textures, inter-bedded units consisting of two main textures were mapped in thicker (5.8 m to 11.3 m) depth slices. The distribution of hydrostratigraphic units, such as the semi-confined Calivil Formation target aquifer, was also mapped on a depth slice basis. Thickness maps of specific formations were determined by summing the thicknesses of relevant depth slices. The thickness of the main target semi-confined aquifer in the key MAR and groundwater resource areas was found to be 20 m -40 m (Lawrie et al., 2012b) . Aquifer transmissivity is the product of hydraulic conductivity and unit thickness. Lower and upper transmissivity bounds were derived using the first and third K SDR quartiles for each texture class combined with the GIS-based thickness estimates. For inter-bedded units, specific combinations using the lower quartiles and median K SDR of both the main texture classes reflects the lower transmissivity expected for these heterogeneous sediments (Lawrie et al., 2012b) . To determine the most likely transmissivity range, the lower and upper transmissivity estimates from individual depth slices were summed separately and averaged to provide the lower and upper transmissivity estimates respectively. The transmissivity estimates were categorised based on the schema of Krasny (1993) . For the key groundwater resource areas, the lower transmissivity estimates of the semi-confined aquifer range from 1 m 
